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Flexural strengthening: 
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ult - LjjLoi^ V JI ^1} AJl^ 

dstS^lc* Cj^Ij JA LaO^I (jL$l J^JjxlA\j cdii Mult^L^ 

UL^-V ^ jui 1 
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A-iLtall j ^\ j 
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► # £u = 0.003^ ja^jal i ^ Strain -3 

t : ~ Strain^ |_ A ^j ^jj^j C5 ia k ajjS ojLaII <jj£j <jl <. _ ^ j -4 
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J^\ jl (Jl Aj^jjoiii JiaJ (Jl AjjjjaLAil Clibliakil -5 

Strain dist. Is always linear^^ii ^ j jL^ii ^ b ; : u^ jjijStrain 

ja A-iLxk jbtijyi j (j-jj Ai^i*Ji <jjSj ^-sLiivb a dji^ui ^ii s^bi 
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F for FRP not for Fiber 




C : Concrete . 
S : Steel . 

F : FRP . 


ffu 

ffu 

£ru 

ffe 


Ef * Cfu 

Ef * £tu 

Ce * ffU 

Ce * £tu 

Ef * £fe 
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Factors affecting on environmental reduction factor : 

1 - Type of fiber . ciuSfi 

2- The degree of exposure of the. building for weather 
conditions . låjJoII LwoaJ! aajj 




Mun before strengthening : 
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Cc — Ts 



. 2 * Fcu *q*)o = /\ s *_ Ev. .*. Get a = 

3 Y c Y s 

••• Mult. Before = As*-^"*(d--^-) 
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Muit after strengthening : 



Cc - Ts + Tf 
That ^ 

Cc = 


CU * 


a * b 

3 Y c 
Tf = Af * ffe — (bf * n * tf ) 


Depend on used FRP 


:f * £fe — 


Yr 


0.003 * 


h - c 


r[ 200,000 N/mm 2 | 


0.003 * d c c 


Get a = .... 


Mult. After — Ts * ( d — ) + Tf * ( h 



Check Mult. After > Mult. Before 
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tdli j f\A ult. After = 1.4 Mult. Before AjJa 4 jL<l^ J ^a^C- AJL^. ^3^ 

^^laAll jU^jVI i. 


^Uakii 4 ^^Luo (^j>a céiii j 3 Checks cJ^c. 
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3 £fe = 0.003 * j2 ^=- < £fu * Km 


Difference between Debonding & Delamination : 
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